Excitotoxic lesions restricted to the dorsal CA1 field of the hippocampus impair spatial memory and extinction learning in C57BL/6 mice.
Recent studies in patients with hippocampal lesions have indicated that the degree of memory impairment is proportional to the extent of damage within the hippocampus. Particularly, patients with damage restricted to the CA1 field demonstrate moderate to severe anterograde amnesia with only slight retrograde amnesia. Comparable results are also seen in other species such as non-human primates and rats; however, the effect of selective damage to CA1 has not yet been characterized in mice. In the present study, we investigated the effects of excitotoxic (NMDA) lesions of dorsal CA1 on several aspects of learning and memory performance in mice. Our data indicate that dorsal CA1 lesioned mice are hyperactive upon exposure to a novel environment, have spatial working memory impairments in the Y-maze spontaneous alternation task, and display deficits in an 8-arm spatial discrimination learning task. Lesioned mice are able to acquire an operant lever-press task but demonstrate extinction learning deficits in this appetitive operant paradigm. Taken together, our results indicate that lesions to dorsal CA1 in mice induce selective learning and memory performance deficits similar to those observed in other species, and extend previous findings indicating that this region of the hippocampus is critically involved in the processing of spatial information and/or the processing of inhibitory responses.